Laminin facilitates and guides fiber growth of transplanted neurons in adult brain.
Laminin has been shown in vitro to act as a surface adhesive molecule for neuronal process elongation. To test whether laminin has a similar role in the brain, we sequentially injected laminin and transplanted fetal neurons into various brain regions to determine if the fetal neurons would preferentially grow along a laminin injection tract. In the fetal brain, the raphe area of the rostral rhombencephalon is rich in serotonergic (5-HT) neurons; the rostral ventral mesencephalon is rich in dopamine (DA) neurons, while the lateral rhombencephalon is rich in norepinephrinergic (NE) neurons. These three areas were transplanted to the motor cortex, neostriatum or hippocampus of adult animals. The tract used for microinjection of cell suspension was then immediately filled with laminin in a suspension media or a laminin-collagen (type IV) mixture. In other animals, laminin or control solution was injected in a separate needle tract displaced 0.3-1 mm from the transplant injection tract. Straight and thick 5-HT, DA or NE immunoreactive (IR) fibers (stained with anti-5-HT or anti-tyrosine hydroxylase antiserum) were predominant within the laminin-treated tracts, or were directed toward the laminin-treated parallel tracts when it was positioned less than 0.5 mm from the transplant site. The density of 5-HT-, DA- and NE-IR fibers in the injection tracts in all three brain areas was much higher for laminin and laminin-collagen mixture than control media. Thin axonal fibers of fetal 5-HT and NE neurons were observed surrounding the laminin-treated tracts, but not around vehicle-injected tracts. In addition, a number of transplanted 5-HT, DA and NE neuronal cell bodies were seen within the laminin-treated tracts, but not in vehicle-treated tracts. Finally, laminin injection to the hippocampus, motor cortex or neostriatum of the adult brain did not stimulate sprouting of undamaged adult 5-HT or NE fibers. These results suggest that purified laminin can facilitate and guide process outgrowth of 5-HT, DA and NE neurons during early developmental stage, but does not induce sprouting on these same fiber types in the adult brain.